Objective: To evaluate the correlation between perception of dyspnea during a mild to moderate asthma attack using the Modified Borg Scale (MBS) and peak expiratory flow rate (PEFR).
Introduction
Perception can be defined as a conscious sensation of a physiological problem felt by the patient. It is the end result of a series of processes: activation of afferent terminals by physiopathological stimuli, transmission and processing of information by neuronal channels, interpretation in the cerebral cortex and acknowledgement by the patient. The term dyspnea is usually employed to describe unpleasant or uncomfortable respiratory sensations experienced by individuals. 1, 2 Dyspnea is one of the main symptoms reported by the asthmatic patient, as is coughing, wheezing and the sensation of chest tightness. When diagnosing asthma, the presence of recurring episodes of airway obstruction and the exclusion of alternative diagnoses are of paramount Perception of dyspnea in childhood asthma crisis by the patients and those in charge of them importance. Thus, clinical data and laboratory examinations, in addition to the evaluation of lung function, via spirometry or the peak expiratory flow rate (PEFR) measure, are combined to confirm or exclude the disease and to evaluate severity classification. 3, 4 In asthmatic individuals, there is strong evidence that the perception of dyspnea is associated with an increased respiratory effort generated by increased airway resistance.
Thus, dyspnea quantification seems to be a good approach to determining the degree of airway obstruction. 5 In addition to mechanical factors, Rosi et al. 6 also emphasize the existence of a relationship between inflammation and the perception of dyspnea during bronchoconstriction.
Asthma attacks are classified according to their severity, and treatment should be started immediately. Asphyxia is identified as the main cause of death. Excessive treatment as the cause of death, although possible, is rare. A poor perception of the degree of airway obstruction has been identified, among other aspects, as a risk factor for the occurrence of very severe or fatal attacks. 7 Choi et al., 8 studying asthmatic patients, showed that treatment with beta-2 agonist and corticosteroid improved the perception of dyspnea, even in elderly patients. Those authors emphasized the impact of an allergic component in the perception difficulty observed in some patients.
In spite of having more severe asthma attacks, some patients undervalue them and neglect their treatment.
Conversely, other patients, with an exaggerated perception of their dyspnea, consume an excessive amount of drugs and medical resources. 3, 7, 9 There are both qualitative and quantitative methods available to determine the severity of dyspnea. The Modified Borg Scale (MBS) is one of those most used. The patient grades his or her degree of respiratory discomfort using a scale from zero to 10, with 10 being the maximum. 10 Among other data, age, socioeconomic and cultural level and anxiety have been identified as factors involved in the perceptive variations reported. Because the treatment plan is determined by the symptoms described, monitoring objective measures, such as the PEFR, in poor perceivers acquires great importance in the patient's life. 1, 11 Little is yet known about the accuracy of perception of respiratory difficulty in pediatric asthma. 9, 11 Fritz et al. 12 have published a study on subjective and objective methods employed to evaluate respiratory perception, emphasizing its relevance in medical handling. Guyatt et al., 13 studying pediatric patients, observed that the perception of asthma by patients over 10 years old was more accurate than that referred by the people in charge of them.
Two studies have evaluated the perception of dyspnea in children with asthma and detected a high percentage of inadequate perception. 14, 15 Cabral et al. 16 showed that a large number of pediatric patients could not accurately The objective of this study was to evaluate the correlation between perception of dyspnea during a mild to moderate asthma attack using the MBS and PEFR. The child's height and weight were recorded. Before starting the treatment, the patients were asked to score, without any intervention of the examiner, how dyspneic they felt, using the MBS, with scores available from zero to 10, Harlow, UK), and the best result was recorded. 3, 4 The protocol of the study was approved by the local Research Ethics Committee and all those in charge signed the free informed term of consent (FITC).
Methodology

Statistical analysis
Means 
Results
Among the 181 patients, the mean age was 7. In the two scatter charts, the straight line drawn illustrates the trend of the relationship between the perception of dyspnea and the PEFR (% of predicted).
Subsamples were analyzed, in order to detect significant variations between the patient's perception and that of the person in charge, related to the age and gender of the child and adolescent; education level of the person in charge;
classification of the asthma crisis. The patients were divided into two age ranges: 4-9 and 10-12 years old; and two asthma crisis groups: mild or moderate. Regarding education level, the people in charge were divided into two groups, up to or more than eight years of study (Table 2) .
Discussion
This study showed a significant correlation between the perception of dyspnea of children and adolescents and those in charge of them and the PEFR measure (% of predicted). However, this correlation can be considered to be weak, as Spearman's rank correlation coefficient varies from -1 to 1, and the nearer it is to zero, the weaker is the relationship between the two variables.
Those in charge showed better perception of the dyspnea than the patients studied.
The importance of a study performed in natural conditions should be pointed out, as it evaluates the perception of the dyspnea in vivo, in a situation very close to reality, in spite of the difficulties concerning an emergency room with spontaneous demand. 13, 16 Cabral et al., 16 analyzing three different age ranges (6-9, 10-11 and 12-16 years old), concluded that the perception was not related to the age range. On the other hand, Guyatt et al. 13 noted that the patients aged between 11 and 17 years old showed a better correlation of the capacity to et al. 23 had described poorer perception over time (10 years or more of disease) in asthmatic adults, and Chen et al. 24 point out that even children with more severe asthma can become accustomed to the symptoms and, as a result, be slower to perceive changes during exacerbations of asthma.
Most of the studies in adults did not find any differences in gender perception. These findings were confirmed by studies in the pediatric population 16 and are compatible with the results presented here. The accompanying adults showed a significant inverse correlation between their perception of the patient's dyspnea and the PFER (% of predicted) (p < 0.01) (r s = -0.326 and r s = -0.442), although studies with adults have shown a greater difficulty in individuals with a low socioeconomic and educational level in the perception of dyspnea. 25 As anxiety seems to play an important role in the perceptive capacity, such variables may not be the only ones responsible for individual differences in perception. 22, 26 No variation was shown in the perception between patients with a mild or moderate attack. Baker et al. 15 described that the difficulty in perceiving changes in the degree of bronchial obstruction, induced by methacolin,
was not significantly correlated with the hyperreactivity of the airway. We consider that the non-inclusion of patients with a severe asthma attack is a limitation of the study, but we should respect the patient's physical conditions and the ethical commitment of clinical research.
Issues concerning the improvement of the perception of symptoms of asthma with training and the best evaluation method remain inconclusive 17, 27, 28 ; nevertheless, all the patients studied went to school, so we suggest studies, in our setting, which evaluate the accuracy of the teachers in identifying students having an asthma attack, as well as their response to capacitation programs. A recent study showed that children whose caregivers did not have suitable knowledge of diagnosing asthma had a worse perception of dyspnea than those diagnosed by a doctor as being asthmatic. 29 Thus, clinical parameters added to the evaluation of the quality of life, lung function and inflammatory markers can be complementary in the management of the patient with asthma. 30 We concluded that the perception of dyspnea by the children and those in charge of them had a significant, but weak, correlation with the PFER measure (% of predicted). Further studies about more appropriate methods to evaluate perception of dyspnea and factors involved in poor perception are required, as well as how those factors can be modified in order to provide greater accuracy in perception.
